Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.005 Å; disorder in main residue; R factor = 0.047; wR factor = 0.108; data-to-parameter ratio = 16.7.
The title compound, [Ni(C 5 H 5 )(C 13 H 7 N 2 )(C 18 H 15 P)] or ( 5 -C 5 H 5 )(PPh 3 )Ni-C C-C 7 H 6 -C(H) C(CN) 2 , contains an unusual disubstituted norbornadienyl (NBD) ligand containing ethynyl (-C C-) and dicyanovinyl [-C(H) C(CN) 2 ] groups. Disorder is present in the NBD group with site occupancies of 0.636 (10) and 0.364 (10) for two distinct orientations. There are no strong hydrogen bonds and the primary interactions are weak C-HÁ Á Á(arene) interactions.
Related literature
For related literature, see: Butler et al. (1998 Butler et al. ( , 2005 Butler et al. ( , 2007 ; Gallagher et al. (1998 Gallagher et al. ( , 2002 ; McArdle (1995) ; Whittal et al. (1998a,b) .
Experimental
Crystal data [Ni(C 5 
Data collection
Bruker P4 diffractometer Absorption correction: scan (North et al., 1968) T min = 0.716, T max = 0.883 (expected range = 0.645-0.796) 7832 measured reflections 6787 independent reflections 4533 reflections with I > 2(I) R int = 0.029 3 standard reflections every 197 reflections intensity decay: 5% Refinement R[F 2 > 2(F 2 )] = 0.047 wR(F 2 ) = 0.108 S = 1.01 6787 reflections 407 parameters 94 restraints H-atom parameters constrained Á max = 0.33 e Å À3 Á min = À0.25 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
D-HÁ Á ÁA D -H HÁ Á ÁA D Á Á ÁA D -HÁ Á ÁA C33-H33Á Á ÁCg1 i 0.93 2.98 3.648 (4) 130
Symmetry code: (i) Àx; Ày þ 2; Àz. Cg1 is the centroid of the cyclopentadienyl ring.
Data collection: XSCANS (Bruker, 1996) ; cell refinement: XSCANS; data reduction: XSCANS; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: PLATON (Spek, 2003) ; software used to prepare material for publication: SHELXL97 and PREP8 (Ferguson, 1998). JFG thanks Dublin City University for the purchase of a Bruker P4 diffractometer and computer system in 1998. conjugated metallo-ligand chain and the increase in bond lengths often observed in strained ring systems i.e. the C3=C4 in the NBD ring system. The Ni-C≡C-C chain bond angles deviate slightly from linearity with Ni-C≡C 173.6 (2)° and C≡C-C 171.8 (3)°: this is greater than the two corresponding 176.6 (2)°/177.8 (3)° angles reported for (II) but similar to related systems and this can be attributed mainly to crystal packing forces.
The η 5 -C 5 H 5 ring is orthogonal to the P1/Ni1/C1 plane, 88.84 (10)°. Of interest is the relative co-planarity of atoms in the 11-atom chain Ni1-C1≡C2-C3=C4-C5=C6(C≡N) 2 , where the Ni1 and C8 atoms deviate by a maximum of 0.334 (2) Å and 0.269 (2) Å from the 11-atom plane (the next greatest deviation is C2 by 0.159 (3) Å). This highlights the relative co-planarity of atoms along this chain increasing the potential for conjugation effects.
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The closest intramolecular contact to Ni1 involves H22 with H22···Ni1 2.94 Å and C22-H22···Ni1 119° (C22 is the closest PPh 3 ortho-C to Ni1 at 3.476 (3) Å). The three Ni1-P-C angles vary as 111.28 (9)°, 113.62 (9)° and 118.31 (8)°.
There is a small asymmetry in the PPh 3 ligand with four P-C-C angles in the range 119.1 (2)° to 122.5 (2)° at C21 and C31. However, at C41 these P-C-C angles are 117.53 (2)° and 124.5 (2)°. The three P-C ipso ···C para angles are 179.50 (16)°, 177.56 (15)°, 175.90 (16)° and reflecting the greater phenyl asymmetry at C41.
In the absence of strong hydrogen bond donors or acceptors, C-H···π(arene) interactions involving the PPh 3 arene rings arise (details in Table) (Fig. 2) . The C33···{C11,···,C15} distances are in the range 3.618 (4) Å to 4.023 (4) Å and C-H···C angles (in Cg1) vary from 108° to 147°.
Experimental
Compound (I) was prepared according to literature methods (Butler et al., , 2005 (Butler et al., , 2007 , (Gallagher et al., 2002) and involves hydrolysis of an acetal precursor to an aldehyde and subsequent reaction with malonitrile H 2 C(C≡N) 2 to give the dicyanovinyl derivative (title compound). Yield 95%. Crystals suitable for X-ray diffraction were grown from Et 2 O/hexane. 
Refinement
In the penultimate stages of refinement it was observed that there was disorder within the norbornadienyl (NBD) -C 7 H 6moiety: this was resolved and successfully modelled into two partial occupancy A/B residues [C51A/B,···,C55A/B] involving the -C 5 H 6 -bridgehead group as two A/B components with site occupancies of 0.636 (10):0.364 (10). The C3=C4 atoms were used as 'anchor' atoms for loose DFIX restraints: DELU/ISOR restraints were also used for the anisotropic displacement parameters (McArdle, 1995; Sheldrick, 2008) . The orientational disorder is explained by swapping the NBD group -CH 2 and -CH=CH-atoms.
All H atoms attached to aromatic C atoms were treated as riding atoms using the SHELXL97 (Sheldrick, 2008) defaults at 296 (1) K, with C-H distances of 0.93 Å (for aromatic H) and in the range 0.93 to 0.98 Å (for aliphatic C-H) and with U iso (H) = 1.2U eq (C) for all H atoms. Fig. 1 . A view of the major conformation of (I) with the atomic numbering scheme. Displacement ellipsoids are drawn at the 20% probability level. Table 1 .
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